The colistin-containing SuperPolymyxin medium was developed for screening polymyxin-resistant Gram-negative bacteria. It was evaluated with 88 polymyxin-susceptible or polymyxin-resistant cultured Gram-negative isolates. Its sensitivity and specificity of detection were ca. 100%. The SuperPolymyxin medium is the first screening medium that is able to detect intrinsic and acquired polymyxin-resistant bacteria. E mergence of polymyxin resistance (PR) is increasingly observed among Gram-negative bacteria (1). The identification of the plasmid-mediated colistin resistance determinant MCR-1 is an additional source of concern (2). Therefore, an early detection of carriers of PR isolates is becoming important.
tiates the activity of colistin against several Gram-negative bacteria (6, 7) . Amphotericin B (Bristol-Myers Squibb, Rueil-Malmaison, France) was also added as an anti-fungi molecule at a concentration of 5 g/ml.
The stock solutions of colistin, daptomycin, and amphotericin B were prepared as indicated in Table 1 and may be kept at Ϫ20°C for 1 year. Notably, glass tubes were used to prepare colistin stock solutions to avoid its binding to polystyrene. Colistimethate sulfate, a therapeutic prodrug of colistin, cannot be used. The diluted powder of EMB was autoclaved at 121°C for 15 min. After cooling the EMB medium for 1 h at 56°C, the antibiotic stock solutions were added. Poured plates were stored at 4°C, protected from direct light exposure for up to 1 week. A total of 88 isolates were included in the study to evaluate the performance of the SuperPolymyxin medium that included 52 PR Gram-negative bacteria of worldwide origin (Table 2) . Seven strains were intrinsic PR genders (Morganella, Proteus, Providencia, Serratia, and Burkholderia). Forty-five isolates with acquired PR were also included and consisted of 36 enterobacterial strains (E. coli, Klebsiella spp., Enterobacter cloacae, and Hafnia alvei) and 9 nonfermenters (Acinetobacter baumannii, Pseudomonas aeruginosa, and Stenotrophomonas maltophilia). Thirty-one polymyxinsusceptible strains were included with 23 enterobacterial strains and 8 nonfermenters ( Table 2) .
MICs of polymyxins (colistin and polymyxin B) were determined using the broth microdilution method in cation-adjusted Mueller-Hinton broth as recommended by the CLSI (8) . A final inoculum of 5 ϫ 10 5 CFU/ml of each strain was distributed in the 96-polystyrene-well tray (Sarstedt, Nümbrecht, Germany). E. coli ATCC 25922 and P. aeruginosa ATCC 27853 were used as polymyxin-susceptible control strains (9) , and all experiments were repeated in triplicate. The results were interpreted according to the CLSI breakpoints (9) for A. baumannii (susceptible [S], Յ2 g/ml; resistant [R], Ն4 g/ml) and for Pseudomonas spp. (S, Յ2 g/ml; R, Ն8 g/ml) and according to the EUCAST breakpoints for Enterobacteriaceae (i.e., S, Յ2 g/ml; R, Ͼ2 g/ml) (10) . MIC values for colistin and polymyxin B were superimposable, permitting an easy classification between PR and polymyxin-susceptible strains ( Table 2) .
The known genes possibly involved in chromosomally encoded PR in E. coli, Klebsiella pneumoniae, Klebsiella oxytoca, P. aeruginosa, and A. baumannii were sequenced as described previously (11) (12) (13) (14) (15) . The PCR detection of the mcr-1 gene was carried out as described previously (2) ( Table 2) . MIC values of polymyxins for strains with acquired resistance were variable and were lower than those for intrinsically PR strains (Table 2) .
Using an inoculum with an optical density of 0.5 McFarland standard (inoculum of ϳ10 8 CFU/ml), serial 10-fold dilutions of the isolates were made in normal saline, and 100-l portions were plated onto the SuperPolymyxin medium. To quantify the viable bacteria in each dilution, Trypticase soy agar was inoculated concomitantly with 100 l of suspension and was incubated overnight at 37°C. The number of viable colonies was counted after 24 h of culture at 37°C (and after 36 and 48 h for B. cepacia, P. aeruginosa, and S. maltophilia). PR and polymyxin-susceptible control strains were FR-01 (Morganella morganii) and FR-136 (E. coli ATCC 25922), respectively ( Table 2 ). The lowest limit of detection for the tested strains was determined using the SuperPolymyxin medium. The sensitivity and specificity cutoff values were set at 1 ϫ 10 3 CFU/ml, i.e., a limit value of 1 ϫ 10 3 CFU/ml and above was considered not efficiently detected (16) . All of the PR strains grew on the SuperPolymyxin medium in 24 h except P. aeruginosa, S. maltophilia, and the intrinsically PR Burkholderia genus that grew in 24 to 48 h ( Table 2 ). The lowest limit of detection was below the cutoff value for all PR strains, whereas the limit of detection of the polymyxin-susceptible strains was above the cutoff value at Ն1 ϫ 10 6 CFU/ml ( Table 1) . The sensitivity and specificity of the SuperPolymyxin medium for selecting PR isolates were 100% in both cases. Moreover, this medium was tested with a light growth of a PR K. pneumoniae isolate (FR-10) among a heavier growth of Proteus mirabilis (FR-02) and revealed that it nicely discriminated between the two species (Fig. 1D) .
Spiked stools were also tested with a representative collection of 22 PR isolates of various species with various levels and mechanisms of PR (Table 2) . Spiked fecal samples were made by adding 100 l of each strain dilution to 900 l of fecal suspension that was obtained by suspending 5 g of freshly pooled feces from five healthy volunteers in 50 ml of distilled water as described previously (17) . A nonspiked fecal suspension was used as a negative control. The lowest detection limit of the PR isolate was determined by plating 100 l of each dilution on the medium. The sensitivity and specificity were determined using the same cutoff value set at Ն10 3 CFU/ml (17) . This value may correspond to a low-level carriage of PR bacteria in stools. All of the PR isolates spiked in stools grew with a lowest detection limit ranging from 10 1 to 10 2 CFU/ml (Table 2) .
Similar results were obtained with 20 colistin-susceptible and polymyxin B-susceptible strains and 20 colistin-resistant and polymyxin B-resistant strains by using polymyxin B at the same concentration instead of colistin sulfate.
Finally, to assess the storage stability of the SuperPolymyxin medium, Candida albicans, Staphylococcus aureus, and colistinsusceptible E. coli ATCC 25955 were subcultured daily onto SuperPolymyxin agar plates from a single batch of medium stored at 4°C. Growth of those isolates were consistently inhibited during at least a 7-day period.
The SuperPolymyxin medium constitutes a screening medium aimed to detect any PR bacteria regardless of its resistance mechanism and of its level. This medium may be used in human medicine for detecting carriers and in veterinary medicine for surveillance surveys.
